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(57) Abstract: 

PROBLEM TO EE SOLVED: To provide a takeout 
mechanism for efficiently removing heat from a blow- 
molded parison and from a formed bottle. 

SOLUTION: The takeout mechanism which grips 
1he bottle formed at a blow molding station of an 
I.S.molding machine, takes the bottle out of the blow 
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molding station and puts the gripped bottle at a i 
ing positionand further which more efficiently re 
heat from the blow- molded pari son and (or) thei 
bottle, is provided. This takeout mechanism 
cooling tube which is movable between up anc 
positions. An open bottom of the cooling tube I 
annular deflector which deflects a part of the 
wardfy propelled cooling air radially outwardly fr< 
cooling tube. 
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[fPjcDPteiftej] 

[0001] 
[0002] 

iz&im®£i±z> 0 ^mm^n*, 726, 833-§-izii N m^o^cD^m^^^mTr^tix^ 
TjiciKixuaL^m^jittb^ 

mmjoXmmtms, 807, 4i9^[ztt N ^b0xis^to^fcto[c N ^^^i±/c^jSff^ 
^K&^yajLga^si^tLTL^o ^ommt, mommizm^x^mm^^izwrs 

aL^a-iis Eb[3 N p^iijife^^K^s^±-r^o tot, ffi^p^^jSff^M^bixy aj^Mo 

&j&M&mtfmwztzizi$±£tiz> umxuz^m) „ 

[ooo4]^g!f^S4, 508, 557^iz[i > f ? ^K^u-h±icr^®^iEiw^ip-r^<ffi(DJiiyic 
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^w^%^^t^\ : ^-^mmm^^xi^{^iffXiSi3^m)o^m^^, 892, is 

tis zomiitivits -&<D'<-i-zmmLxMzu%iz®-tj:&m)&mzmnmL, $uz s 
i3^^m^ti^miz,m^^< i )t^^^^(m^xm40m)o 
iooo5MM£*itzmt&tzs ffi£pi»u &iz s a^o^mRxs^m^mmz^t^ztiz 
&Vsmm<DmmzxmAft£ftzmz-\£s%mtt&%2, 309, 29omm^xm5)0m) o 

[0006] 

umxmmmmtmi, 726, 833^mim t txm2mmm t tm5, 807, 4i9#^«s[^ 

mXMsmmmtm*, 508, 557^$g[f^I«4]*|I|!ftH'Ff&4, 892, 183#^*[1*WX 

msmmmsmz, 309, 29o#&*g[ooo7] 

[0008] 

{&a&Mfct&tzib<i)¥m]*mmzt$^xitsi. s. j£M0ift&j»xx-vEi>[zTj»£ 

££ft1"»ai7-A<^ Ma^-A^lJUIfMM^ 
£ft¥l£<^ME«ai7-A£MEl3Ult^<t«^^^ 

limfta^£±£teafrbT£tea£Ti£i&£l±, ±7j^[zM1-fS-<D^i^i&<!:, 
[0009] 

[ooioigniciia s. ^^0i^ii^X7 L -i/a>0i^iijt^^K«l«io^gi^$tir^ 
<g>o HS(D^^v->^ii^^tirfcy ,^[c^KrKMUc3o(Di^^^#Mi 2^^tir 

Rfc&fiJcJIS'vyK"? 7 — Al 6[£ N 30tf)n£jAj»'M/Kl 8££ftLW3«, flfca^»^K7— A 
[ClXUttltb^l^ol^*^ 

LT[I]$e«o frfr&*sXh20(D±TW}ft&TS\E\$mft\Z&z>X, qfc&fiJcJIS'vyKl 8li, &iILfc 

r^FfFSuteM^ Hi [clII^Lfcnfc&j&^'vyRi 87»&j»#l!h 2(DTI^[zfi^« N fjoiUc 

r^su<4a<!:a)^i^Sii±LtobtLSo -ti— 7t? ; E-^a)^Si[*^gac(26)[Zcky^$tL^o 
i±^^p^c^mtt,Mi:^^27^bi±^piP^MP(29)[z^^ N za)E*isiPga 

[001 1 Iqfc&fiJcJIS'vyKl 8 (As H2[zMB§lffaillTrlll^^tir^^o fc&jfcJB'VyKl 8li, /^jv> 
38^ST?T7a[3#U^^^ , i : 36[Zii«^mAP34^LrL^o !&&J»'vyK[*, /^'J 
7>(DffiPSM0£SISLTl^o:flf£<D^^ 

i[zAUs.opippjt^ c j:#mp42^aorai^o^>/<4i fla^mEac^'jvvflsua^ma) 

I±^^^[3fe1fi«)^ll«/ctoI±^^>^44^KM^ri^o 

[001 2]@3[Z[i N ^>/<41 |*l0E^P^b^^r B lT(D^P^h[Cfc^rmai^/c^'fb^L 
Tfo£o ^a^E^^mAP34^aLr#-^^fcB#^T0^^)T1 *3>(0l]*.[£, 0. O5#)0)fl# 
&X\ ^>/^0I±^[i±#U^to^oI±^lift^0iSI±^PiSTr±#L,^[c N P2[zTPf« 
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±nu zog^mAt, m&(DW.&ftizimn^x i fp^izM^x^mm^y^tm^ti^ 
3rt;ii< 0 E;^>iM4[i,fiiij^^ 

[001 3]$m£wts mmz, &&mm^y\ : &4mMwiztmtt&^&mM^y\ : (DQ% 

Trfe^o^*, TJl$t(Dlft&J$ff2j£fy£-|37. 90kPa(20psi)7!jM206. 84kPa(30psi) [ZTfft 

T2[zwoTf£if&£;h,£(rf£p^ 

2)) 0 ^K^-mj2^mmizmmL^xtit^u^y54)zt^x^^ 0 ztiti j tmmiz s 
pm^mitn(Dmmm(mu^m^m)P2ttd:^iiLm^mmt^tiz^) s n2^^t^^t 

10. 26kPa(45psi)[zr^1-^-<!:^^^o \HiMl^i\i^%lt, m\HUX'ptj:<t&m>Wpftm 

v^^\m\^.mwz^m^^u^y^G2) 0 

[ooi4]n£&j»^K^i^ 

It ,^m^v K(D TM#(D U m □ SIWSJR ft lz [H] $II^Uc^^(D[HlS63[ZJ;or 

^^tiw^sp^m^iicDP^cDmiijcDMEsicfit^^o 
gsi5#^ftUc¥iisp4(ja7M^^ 

^Ji)6^ , i : (D^^Si;iEi!]5iSAL^78^\ ^iKDteCSOIZctor^^jS^^KT-AcDTI^SV 
84^^1-^^mT-^;UK82 < t N gI±f : VXI- l je , zL-^-y'-7^;UK86 < !: N IslEI^xVXI-'jei- 

^-T-^;uK^bME^[S][cMTLr^^3o(D^m^KM^88^i^r^^o 

[001 6],iEi!]gm92(DTi^9o^#^KM^i*i[zEM^rfcy , i^iEifj^Wtt, mUs iiiti 

msi596^ay N T^^98^aorT^[c#o:^tei:#^i*i^94^^Lrfcy, i^t^^i* 

^J*ff^>K(DIxU#[^flAL{*l 00£HSLTT^[::#tm^o IES]^W92(D^tt30(D^ 

7'j>^i 02iZckoTii]iKRr^(c5^tLTL^o iES)^wi*ig(Di*itei:tt, ^mmotettt 

^TIii^76»^pjf|[zg[tAti, tots WS)iSm^96^[I]$51-^S[3 N ^^iifliil 

75mz®mt&o mut, iesiMi oeizfgi^ti/cm^^-^i 04[z^or$ij^^ti^o 
u ^iiijcD^cD wsiism^96r B i(D7^K^-ismi osi*, mMwmmtewmt&o 

[00 1 7 ] W&mfr 1340 Jlg|5 ( g] 8 ) it flU 1*1 izWf&ZtltzmWCDm^L^lOttLX^&o-g. 

%^ft&m±Libi 1 4(D^^(D±7j^j^-i 1 1 (rxjS^u-Ai 1 2izj;or^^r^^) m. 
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i^ftl 2a, 1 2b<t£#^£n£&J»#l!h 2j&<H***lTl*So 
[001 8]Hi Olzli, ^yv>£nfc&j£^Lfio#^&nfc^^ 

^j<4aicfe^(Ti ) 0 ^iz, ^^i^ft^jt (vi )in?mii[djniiu tomm^sxu. 

O 0 [^^^l : ^T3[Zfc^rcty®^JiJtV2ST:lJl!6JiLfiOT4S^(DJiJt^fe, T4[Z 

l^»**lti^*o &&Rxf&&j&M&x-mmj&£*itztdik>i£s m<D*mtM^&& i )&& 1 ) 
n^mtte^o ^mm^tmuizy^xm^t^o^o^ommit, 

<£yt®AMzm^iijtr^msi5£M^£ofeT^ 

mt&(ztiit£tz.iim(pmujjfo&wizx&fit>ti&?)om^ 
tt?&z\tbtMsZ\<DBz>Ajt£&#its l^l0b^f£SP^a)T^^ciBa*tLfcyX;^A^b±^^c3SE 

£|5£#£P«±fE(Diil=r<!:|5]*i[::, #£P/X;KD#i!]te, C<DJ8^b>Ay/=SP^fcfcLNt:^ ±£l±Tcfcy 

£m<D#£P£m7»b^£Si5#fl[^ 
r±^i::f£i!]£;h,£<^[::Mil£^^ 

tzs frfr&mmz&Mi&tffo&o i37x<Dmmt&£<DMWitLx%.m?&z\ttf$>&o 
&mmmzt$^xit, §s<0±^#[*ji^cfcyti£ST*fey, sfcs KmRxs^mmz^ 
xmj&£tiui(Dm£s ^(D&tte&mmzfoZv 

[001 9]gjl 2[zli N /^7>7»&J»£;h,fio#£P£;h^ 
;ub^£#E£L(Xx^122),;*[z,^^ 

?124)^£ftt?„ 

[0020]n£&£;h^/W>/ffMLfcW^ 

fdi^fiiciEasftfc-iic&fta:^ 

[0021 ]IxUaiL^MttMi3[zmffl§lll^[3|l]^^r^^o qfc&J^Xx— S/aVlcfci^Tiifc&fiJc 
ff£#MFTOM£;h,fc30(DjfI1 0fr\ ^^fc^PJ^^r^^fe1^#ltbtl/c^^^^#M 
(D*M 2a, 1 2b(DJl^1 1 (D±IC^Tfc^^^tlT^^o El ^UdlMteHS^ ?V~>t 
fey, feT30(DjfH 036<m»**i*o &M£Hfl<<!:> 3*y tiiLgai 50(DIxy tHUflAl{*l 40^15 

^ffi^-r^o m ajLgafi^fc, $i*$£^iif«, i-fcfr£«*a>6, 8,10,12,1 6Hcd«j<d 

■b<7i/a>*»CSRi 70^bM^^fdxy tBUfl3i^[z^«3$fi^f^i 60*J&*w3«,x$ili 
^iRliESigai 80<t, Ylfi^ftiEi^mi 90<t, z$fi^fS]|Ei!]^M200^I^^3$fi^f^tt, -e 
<30rt8*##tLr5lfflL*WlB* : lc^fc*S^tt : ^4, 892, l83^[zfEt££*i/ct(D£^v 
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m^oki 35izm%t&mnm/\Oi»v"i 34<Dmumi 33frbT7ji::fftf£££i&ivt, n£ 

[0023]|5U mLm±Lmt£tz, 5l±fVXMje > zL-£-v'-7WUKl 42 < tgI±f : VXI- l je , zL-^- 

mt)\HU^iW(DtzlSb(D^%^t!)(Dm^^%F. B. /144ttSiR^[3»^^#145^ 

[0024] T-tWUK/\^V></1 41 64[£ N ^iJjCD^Cl 65[ZctortEf^^W/\^V>^1 3 

4(DTIS|$lf 1 33[Z7g;H-±to^tirfcU s illll*$^96, HSjiMl 06&t/7MK^-1 08tt N 

T-*;uK/\Ov></(DS^EftM 

^(D^P^Il 66^I^.rfcU, l^^t : ttZ$fi^fS]iES!]^M200(D-^fe^ME*^P^Kl 68 

[0025]^1 A^bS^L^ckdlC^ffi^WM^^V^fi^ll^P^ANb^^-rSCi^T-t 
£o ^[S]L/c7K¥^fS]^-/H 72£^«HilXPyM 71 ^#^;H-(D^M[3ffM^rfcy , ffl 

&sm/\^v></(Dmiijfrb^0M 

W^r^M 74(MJ 5)£gltA*U lSfflftSW:? J 7>ryha)#*[*, JEfi^W/N^vX/^^: 
[Z^ifLr#U^-{*CDME7J[S]|ijiiiJ/^;U1 75£tt7K¥7Jp5]JlS|M*;M 76<t, 4r-Jtl 72[Z 
ctor^ltAtlbtl^7K¥7a[S] J F-1 79^^-r^MS7a[S]^(fj^bft)/'v^;H 78t&m *W 

£ 0 M^iRiiiifiiJ/^;n 75tt, M^iRHi/^;KDrBl^PLTfcy (i 77)^m^ffiO)rtSP 

frb^#iim[::^[::^^ 

^Sjv';>^i si ^^/\^^iot/N^^(Diii^btist-#^->5f(osi 
7X1 73a)#^o)rtSP(c@^tLTL^o -fchafeci 83#ffl}Mtt/*-<&flj^T*#ffl}SSM*M— 

iis^ ffi^spw^-s-^cfc^aicffiOo tea&Mi 87^p»>KS(t ssiz^yjEf^w 

£ttLTfflftSWO)£mG. A. /I 92(Dfft^^b#vU>^(D^'^[3f±t^tirtE^Sm/^- 
£Bf1j(M±3o JEfi^WA-li, SiR^[3^;£l^Uc¥R^(DSA{*(lll^1±r)^I^, fflCfcffi! 

[0026]gj1 67b5H22lz[± s ffi±[f^fflE^T*tf=tt^^««(i!fcam»*fflr45ia^£tt 

ai#hS(ca>h>*;uiia>K7Xi*#K^ 

^b^^7i-/<u-^^ja^bPiii-r^)o i&yaius&tti 4oi* N s-c&xyfv^v— na^aicr 

HI eizH^tiTL^o ffitt^J*^#Ml 2flT*J»£*i3 0 IxUtliUflALfW^ 
¥7^iS](z^SiLTMl7(zg|^Lf=ffi±[f ftadilU -(D^aicr^^/cffi^Ef^^^o ffi 
ftfrh,fcffi[*a*±[fteafrb&££^ 

i)Uf&-0f^K^U-l-(D^[z;iL(JE^ 

*tL^),^[z w ^spftO)P$-^to^(c:ti[i, P=flCf-R T: ftiPfr 0 R ) ( II] 1 9 ) 0 

K^l^-h«Ht^bei7alRl(Z^SiL(g|21 k #1^ ±7a<4a^bT7aita<4a*T-SET7a(^Si 
LT (022), «H***LfcJS*3>KTicil±, ^(D^ jfElifi?$£*l£o IXUtliL^att±# 
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zzttfx-zzo ^mttfet^tZs wj3 0?v^is-mm£^*7im£x®W}£-£s -t^ 
[s-$o)tzisb(D-£m%mi&t&zttfxzz> 0 

[oo27]ffi(»o. A)^^m^-iyB>^m^Ltzimizxm^s) ^%mmm^t) 

kino. 3)%n-mM&Lm±Lmz&m£t&zttfx*z&&o\zt&on-mM&Lmz 
fa^tf^icp^ttitb^ 

htzTv\ : 7\s-mmiim®ftmx'mft?&ztitm237bmm28izm*£ftxi^o 

[0028]f&-(DIxyaiU§3i{W^ 

[*, ix±if &w(m24)i£xt$W}£tixm%m$u znteftLtzWLtmzM-nTvF^-w®. 
m(@25)[zmu, n-(D^v£z?\s-mmhm-(D^v\!z?\s-vfamz&mt&(D*'ft%s )££ 
ffi*£Llo#£p^p£p*ii:(H26K^ 
tiij(D=i>^7[zp$}gi-£=i>K7'(D^™ 

n-(D^yK7izmmt&^>^7iiLWiz%$m£ti&mzm27) s m-(D^v^ 

±jj(Dmwfcw^t®W)£ j es *<Dt$s %-om&Lm±Lm<±jj<DmmitLW:frz>Tij<Dmm 
&mizvT&LxteftLtzm$:%-®zj^KTiz&mtz>iiLmzmm?&o msLtzm&mifcL, m 
- <d y tu UflAi^±73(D ga&a£T*}$± if £ » s - 0 is y tu Ufl^ffcRtfig-cDf^R^u 

28), *<D1M$;u£iSJgl§FlteLTi!fc^ 2)^SJt!xU 

ttS"^"o 

[0029]fg-(DIxyaiU§3i{*/x^^^^ 

h«$<&8:iiJ<!:tfi£<0tt8iT% z<0g*1M*;UjW§y££*U tot, !&-<&l*y ffiUSatt/x 
yh*:?U— MS&ttf*. ^(Dlfl^iMlcMU, ^(cjS^tLfcffiOffiNo. 3)£g WS 0 =i>^7iiM 
frblJUIf^£^i)«Ixy^ 

[0030]|^29Ri;ia30lZli. JgWW(C^Si1±LtobtLS#V/1 96lCj:y*lJ«l$tt-5^iPS«C. 

si 990^1 98^aoTft22oizAy , ixyajLga(Ccky±sa)±(c5^tLfc)ffi;a)jssp(c^L 

\z^m^x^)sY^ij\^mmmm^07iz^x^m^ommz[ts^^-mm<D^ 
mz^om^mmnmmmtmw^xi^o m^ 091*, ^(Difi^^^icmiEPjtiiz^^^ 

»2i2(^*;fttfif=*>a><fc3fcfta*^ 

=E-*21 0^«|gSlga209[Zcky^Sl$^o 

[0031 ]ft(Dft®[£ N ^U^-A^>/<(D±S(DJl^AP? , v:i 98£ffiCTftfl[::aSA£*lf::)friP£ 

Bt^^bE^^b^y^^Bt^^^m^fiji^^-efe^o 
[003211 oxi*j:y£<a>ft[::@*£jiifc;Ej£^^ 
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[0033]lfc&J»^[*±^iS<!:T^aS<!:<&^ 

m[::TP$«B$£>bjEft£;h^i^ 



[OO34]#^Xj»iEfS[Z;ftoT^{*0^ 

mmz : M'Pt&ztmm%xz&o mmz, &&mm£m\Hx&&mmLtz/vjv>(D\HU£%i£\i 

[0035] 031 frbSfl¥M#3cfc5[^ ftKDm^J^lt, fctf^^TlzmVbfo&mOttlZftt 

ttfxzZo mi6&&mt&ts ^^r^im, h^Mxfi^x&^Lxith^^wxfioz 
il^iz^L^mizSor^itbti^Oo h>^;u^TiTa^b[^\^0h>^>iu^^i(0;^SP^liii3 

#flJU ^(DM±lE(D#^^»^;U^(DAP302^mii^m^^L, ^(D^m^±^[3fS][t^) 

ft»**ifcfc&r*. ctLbffif*. ^>^7^b#aiLr^ssi;^yttS±i^#tMMmii^ft 



m^^mMom^izm^xm^titz^mm^mmcDmmx^o 

m^mnzm^Ltz^mm^ymmo^mmmmx^o 

m\6^%m<Dm^iz^xm^htz^^m^mm<D^mmmmxh^o 
[g]7] imm%7 - 7 izy^tzi$iim(Dmxfo& 0 
msY&imomuo^wmwmxfo&o 
[[go] M8<dwl9 -mzm-Dtzmvfo&o 

[01 1 ]/^v>£ifc&J»LmoftaLTffi£^^ 

[il4]0l3[z0^UcIxUaiL^M(D¥SlffS0Trfe^o 
[0 1 5] 0 1 4(D&t 1 5 - 1 5[Z;fto/c0Trfe^o 

[jii6]3i-0+M^;u£@i:T^^ 

(Dlo^^-T0Trfe^ o 

[ 0l7 ] 0l6 [z^UcgRUajLXx->K^U-^t(DaiJ(D0Trfe^o 
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urn 9] mi 6\z7rsLtzmmL/^v£Jis-mm(Dmzm(Dmv&Z)o 
[@2i ]in 6[z^Lf=ffiyaL/-T«yK^u-h«i«ia)sii39ja)H-efc*o 

[ i 2 2 ] EI2 1 <D WLZ 2 - 2 2 [Zjfto itfe§ 0 

[i23]-^(7)ixyaiL^m£^(DP*if&i^ 

[ib5j-ft(DixyaiL^m£^<DP*i^^ 
[laej-ftc^ 

[M28.]-tt<0l&yaiLgS£*<&lll&^ 

[g!29]Eii 67^^021 izm^Ltz^vpJis-hmncDmmvfo&o 

1 2 PfcjAj»#M 1 2a, 1 2b #3m* 

1 3 *l^yh&£*>i— h 1 5 
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ping a bottle (10) formed at the blow station of an I.S. 
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takeout mechanism has a cooling tube (34) which is dis- 



placeable between up and down positions within the 
bottle to be cooled. The open bottom of the cooling tube 
(34) has an annular deflector (1 1 6) which deflects some 
of the downwardly propelled cooling air radially outward- 
ly from the cooling tube. 
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Description 

[0001] The present invention relates to I.S. (individual 
section) glass forming machines which form a parison 
at a blank station, and then at a blow station, first blow 
the parison and then cool the blown parison to form a 
container such as a bottle, and more particularly to the 
structure for blowing the parison and cooling the blown 
parison to form it into a bottle and then cooling the bottle 
to a temperature below the annealing point so that the 
bottle can then be quickly cooled to room temperature. 
[0002] The blowing operation is effected by a blow 
head. Conventionally the blow head is brought into po- 
sition on top of (engaging) a blow mold at the blow sta- 
tion and provides air ("final blow") under pressure 
through a downwardly extending blow tube to the inte- 
rior of the parison to blow the parison into contact with 
the interior of the blow mold. 

[0003] The parison could also be formed with vacuum 
or with a vacuum assist. The blown parison must then 
be formed into a bottle, i.e., cooled to the point where it 
is rigid enough to be gripped and removed from the blow 
station by a takeout mechanism. The outer surface of 
the blown parison is cooled by cooling the blow mold 
and the inner surface of the blown parison is cooled by 
the final blow air which continues to flow into the blown 
parison. U.S. Patent No. 4,726,833 discloses a state of 
the art blow head. Conventionally the cooling air es- 
capes from the interior of the bottle through a perma- 
nently open exhaust. The size of the exhaust will be de- 
fined as a balance between inlet and outlet. 
[0004] Before a conventional takeout mechanism can 
be displaced from a remote location to a pick up location 
proximate the top of the formed bottle, the blow head, 
including the blow tube, must be displaced away from 
the blow mold. This displacement must be at least to a 
position where it will not interfere with an inwardly mov- 
ing takeout mechanism. To speed up these steps, U.S. 
Patent No. 5,807,41 9, proposes a combined blow head 
and takeout mechanism. This mechanism permits the 
operation of takeout jaws as soon as the blow head, 
which engages the top of the blow mold during final 
blow, is slightly elevated, with the blow tube remaining 
fully extended and operating, following the formation of 
the bottle. The takeout jaws immediately reseal the blow 
head. The internal cooling of the bottle will accordingly 
continue as if the blow head was in place on top of the 
blow mold while the bottle is removed from the blow 
mold and carried to a dead plate on which it will be de- 
posited. The cooling of the outer surface of the formed 
bottle stops with the opening of the blow mold. 
[0005] U.S. Patent No. 4,508,557, discloses a dead 
plate arrangement for blowing cooling air around the 
bottle to provide additional outer surface cooling on the 
deadplate. U.S. Patent No. 4,892,183 discloses a dual 
takeout mechanism which functions to alternately re- 
move bottles from the blow station placing half on one 
output conveyor and the other half on a second output 



conveyor. In all of these systems, the bottles once re- 
moved from the deadplate, will be conveyed into a Lehr 
which utilizes a series of burners to immediately reheat 
the bottles to a uniform higher temperature and then al- 
5 lows the bottles to cool slowly before being discharged 
from the Lehr. 

[0006] Formed bottles have also been tempered in 
separate machinery by reheating the bottles and then 
simultaneously cooling the inner and outer glass surfac- 
es (see for example, U.S. Patent No. 2, 309, 290). 
[0007] It is an object of this invention to provide an I. 
S. machine, and/or mechanisms, assemblies, etc. for 
use with an I.S. machine, capable of more effectively 
removing heat from the blown parison/formed bottle or 
other container. 

[0008] Reference will now be made to the accompa- 
nying drawings which illustrate a presently preferred 
embodiment incorporating the principles of the inven- 
tion, and in which:- 

Figure 1 shows a perspective view of a blow head 
mechanism made in accordance with the teachings 
of the present invention; 

Figure 2 shows a diagrammatic cross sectional view 
of the blow head of the blow head mechanism 
shown in Figure 1; 

Figure 3 shows a time versus pressure curve for the 
operating blow head ; 

Figure 4 shows a logic diagram for the operation of 
the blow head mechanism shown in Figure 1; 
Figure 5 is an enlarged elevational view in section 
of the blow head at the exhaust position; 
Figure 6 shows an elevational view in cross section 
of the blow head mechanism made in accordance 
with the teachings of the present invention; 
Figure 7 shows a view of the cooling tube shown in 
Figure 6 taken at 7-7 thereof; 
Figure 8 is an elevational sectional view of the bot- 
tom of the cooling tube; 
Figure 9 is a view taken at 9-9 of Figure 8, 
Figure 10 is a first displacement profile illustrating 
the vertical displacement of the cooling tube during 
the blowing and cooling of the parison to form a bot- 
tle; 

Figure 11 is a second displacement profile illustrat- 
ing the vertical displacement of the cooling tube dur- 
ing the blowing of the parison and the cooling of the 
parison to form a bottle; and 
Figure 12 is a logic diagram illustrating the applica- 
tion of the displacement profile illustrated in Figures 
10and 11. 

Figure 13 shows a perspective view of a takeout 
mechanism made in accordance with the teachings 
of the present invention; 

Figure 14 shows an elevational view in section of 
the takeout mechanism shown in Figure 13; 
Figure 15 is a view taken at 15-15 of Figure 14; 
Figures 16-21 illustrate one of the pair of synchro- 
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nized takeout/deadplate mechanisms embodying 
the present invention moving through a single cycle; 
Figure 22 is a view taken at 22-22 of Figure 21 ; 
Figures 23-28 illustrate the synchronizm of a pair of 
takeout assemblies with their associated deadplate 
mechanisms; 

Figure 29 is an oblique view of the deadplate mech- 
anism shown in Figures 16-21; 
Figure 30 is an oblique view of the mechanism for 
opening and closing the can doors; 
Figure 31 is a logic diagram illustrating the opera- 
tion of the temperature sensor; and 
Figure 32 is a temperature vs. position curve for the 
formed bottle. 

[0009] Figure 1 shows a blow head mechanism 10 of 
the blow station of an I.S. machine embodying the in- 
vention. A triple gob machine is illustrated, and three 
forming molds, i.e. blow molds 1 2, arranged side by side 
are shown. A blow head arm 16 supports three blow 
heads 18. The blow head arm 16 is mounted on a ver- 
tical post 20 coupled to an electronic (servo) motor 22 
which causes the blow head arm to move up and down. 
The post also rotates via a scroll cam (not shown) de- 
fined in a housing 24. Such up and down and rotary 
movement of the post 20 causes the blow heads 18 to 
be displaced between a retracted "off" position and an 
advanced "on" position, as shown in Figure 1, at which 
the blow heads 18 engage or otherwise effectively co- 
operate or communicate with the top of the blow molds 
12. The operation of the servo motor is controlled by a 
control C (26). Air under pressure is supplied from a suit- 
able sources S (27) to a pressure regulator P (29) which 
will set the desired pressure for final blow as defined by 
the control C/26. 

[0010] A blow head 18 is shown diagrammatically, in 
section, in Figure 2. The blow head 18 has an air inlet 
34 leading to a blow or cooling tube 36 which extends 
downwardly into the parison 38. The blow head sur- 
rounds the finish 40 of the parison (which forms the open 
top or neck of the bottle). Final blow air blows the parison 
and then cools the interior surface of the blown parison. 
Air exhausts upwardly between the blow tube 36 and 
the parison into a chamber 41 and out through an ad- 
justable exhaust 42. A pressure sensor 44 is arranged 
to monitor the air pressure in the chamber 41 (closely 
related to the pressure of the air within the parison). 
[0011] Figure 3 shows changes that have been dis- 
covered in the pressure P in the chamber 41 vs. time T 
plot. At about T1 seconds (.05 seconds, for example) 
after the time TO when blowing pressure is applied 
through the air inlet 34, the pressure in the chamber be- 
gins to rise. The pressure increases to an initial high P1 
and drops to P2 (it is believed that this occurs as the 
parison rapidly expands). At T2 (. 1 5 seconds, for exam- 
ple) the parison is blown against the blow mold and the 
pressure once again increases until it reaches a steady 
state pressure P3 which continues until the blow head 



is removed more than one second following the appli- 
cation of final blow. The pressure sensor44 supplies da- 
ta to the control C (26). 

[0012] While the curve has been discussed relative 

5 the blowing of the parison with pressure, it would be the 
same with vacuum assist or with the blowing of the pari- 
son with negative pressure (i.e., vacuum. Therefore, the 
terms "blow", "blowing", etc., used throughout the de- 
scription and claims are to be construed as encompass- 

10 ing such alternatives. 

[0013] Referring to Fig. 4, the control first functions to 
Displace The Blow Head To The "On" Position And Set 
Blow Head Air Pressure To "Final Blow" Pressure 50. 
"Final blow" pressure can be selectively set and is a 

15 pressure that will result in the parison being properly 
blown. Conventionally, "final blow" air is supplied from 
20-30 PSI (1 37.90X1 0 3 to 206.85X1 0 3 Pa). Higher pres- 
sure will result in a defective bottle. Pressure is applied 
for a time T2 which is the time required to blow the pari- 

20 son (until the query "Has Time T2 Passed" 52 is an- 
swered in the affirmative). The operator may empirically 
define and Input T2 54. Alternatively the control can "De- 
termine T2" 56 by determining the location of the nega- 
tive peak (a local minimum) at P2 (This negative peak 

25 may be slightly delayed from the instant when the bottle 
is fully blown and a correction could then be applied). In 
practice T2 could be periodically determined with the 
control receiving updated T2 input. The operator may 
also reduce T2 if he finds that the blowing of the parison 

30 will not be affected. With the parison blown, the control 
will "Raise The Blow Head "X" And Set Blow Head Air 
Pressure To "Internal Cooling" Pressure" 58 (X and "in- 
ternal Cooling" Pressure can be selectively set). This 
second "on" position is the escape position. The cooling 

35 flow is no longer limited by the size of the blow head 
exhaust. The volume of cooling flow for the remaining 
second or more before the blow head is turned "off" will 
be very substantially increased. "Internal cooling" air, 
can be supplied at a pressure which is substantially 

40 higher than final blow air. For example internal cooling 
air can be supplied at 45 PSI (31 0.26X1 0 3 Pa) since this 
is a commonly available air supply. Internal cooling air 
will be supplied at a pressure sufficient to maintain at 
least a minimum desired pressure within the bottle. This 

45 cooling flow could continue until time T3 (until the query 
"Has Time T3 Passed?" 60) is answered in the affirma- 
tive whereupon the control will "Displace The Blow Head 
To The "Off" Position" 62. 

[0014] When the blow head is lifted the vertical dis- 
50 tance "X" to the escape position (Figure 5), exhaust air 
will be directed by the selectively concavely contoured 
annular recess surface 63 of the interior opening of the 
lower portion of the blow head to direct cooling air at the 
outer vertical surface of the finish. 
55 [0015] Each blow head (Figure 6) has a central axial 
hole 70 configured to matingly receive the blow tube 34. 
The blow tube is displaceable vertically but is restrained 
from rotating by a pair of guide keys 72 which engage 
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opposed flats 74 (Fig. 7) on the outer diameter of the 
blow tube. The top end portion 76 of the blow tube is 
cylindrical and threaded having an outer diameter larger 
then the spacing between opposed flats, and the keys 
accordingly function as a down stop for the blow tube. 
A blow tube support and drive assembly 78 is mounted 
on the top surface 79 of the blow head arm with a 
number of screws 80. The assembly has an air manifold 
82 including a link 84 communicating with a final blow 
air duct 85 in the arm, an overhead distribution manifold 
86 and three air distribution legs 88 which depend ver- 
tically from the overhead distribution manifold. 
[0016] Located within each distribution leg is the top 
portion 90 of a drive member 92 having a threaded in- 
ternal diameter 94 extending downwardly through the 
top portion, through a driven gear portion 96 and then 
through a lower portion 98 which extends downwardly 
through the blow head mounting assembly 100. The O. 
D. of the drive member 92 is rotatably supported by 
three bearings 102. The internal thread of the drive 
member I.D. threadedly receives the threaded top end 
portion 76 of the blow tube, and vertical displacement 
of the blow tube will accordingly result whenever the 
driven gear portion 96 is rotated. Rotation will be con- 
trolled by an electronic motor 1 04 coupled to a drive gear 
1 06. The drive gear engages adjacent driven gear por- 
tions of the left two driven gear portions to drive the left 
two drive members 92, and an idler gear 108 between 
the right hand pair of driven gear portions 96 drives the 
right hand drive member. 

[0017] The bottom of the blow tube 34 (Figure 8) has 
an annular relief 110 defined in the I.D. The annular up- 
per collar 111 (which is supported by an "X" frame 112 
- see Figure 9) of an air deflector assembly 1 1 4, is press 
fit into the annular relief. Integral with and suspended 
from the frame 1 1 2 is a deflector 1 1 6 having an annular 
concave surface 118 that will divert a portion of the 
downwardly directed air stream radially outwardly to- 
wards the outer wall of the blown parison with the re- 
mainder flowing downwardly. 

[0018] Figure 6 shows the blown parison which when 
cooled becomes a bottle 10 and shows the blow mold 
12 which includes a bottom plate 11 and a pair of mold 
segments or halves 12a, 12b. 

[0019] Figure 10 illustrates an illustrative displace- 
ment profile for the blow tube which will blow and cool 
the parison. The blow head is displaced to the "on" po- 
sition with the blow tube at the "up" position (T1). The 
blow tube is then rapidly accelerated to a maximum ve- 
locity (V1) and held at that velocity until T2. The blow 
tube is then decelerated to a lower velocity V2 at T3 and 
held at that velocity until T4 when it is decelerated to a 
stop at its "down" position (T5). The blow tube will then 
remain at the "down" position until T6. The blow tube 
will then follow the same profile returning the blow tube 
to a stop at the "up" position. The blow head can then 
be removed and the mold opened. The displacement 
profile will be selected to achieve the desired cooling of 



the inner surface of the blown parison, i.e., the motion 
profile is configured to coordinate with the cooling re- 
quirements of the bottle or other container. This coordi- 
nation can be a coordination based on the heat times 

5 the mass of the bottle. As shown in Figure 6, the bottle 
has a long neck which has less glass to cool then the 
body of the bottle, and if the bottle was formed in a blow 
and blow process, the body of the bottle will be hotter 
relative to the long neck. As a result the velocity of the 

10 blow tube as it proceeds along the neck portion is coor- 
dinated with the heat pattern of the bottle (the amount 
of heat energy desired to be removed along the bottle) 
and is much faster traversing the long neck than is the 
velocity traversing the body. Accordingly more cooling 

15 will be directed to the body where it is needed. Where 
the bottom of the formed parison is thicker, even more 
cooling will be required and the dwell (T6-T5) at the bot- 
tom will result in a lot of cooling air being directed at the 
bottom. Cooling air will continue to rise up along the 

20 body and neck to achieve additional cooling when the 
blow tube is at the bottom (this will also happen at any 
vertical position). 

[0020] Figure 11 illustrates a variant displacement 
profile where the blow tube makes three cycles while 

25 the parison is blown and cooled. This coordination could 
also be a function of the shape of the bottle. For example 
the bottle might have a bulge which would not be effec- 
tively cooled by cooling air flowing upwardly from a noz- 
zle located below the bulge. In this situation, like the 

30 above cooling of a thicker base, the displacement of the 
cooling nozzle might be either stopped at this bulge to 
allow more cooling air to be directed into the bulge or 
slowed down as it displaced upwardly across the bulge 
to the same effect. The forming process will also be rel- 

35 evant to this coordination. Thickness of the glass as a 
function of height may vary. In a blow and blow process 
the upper portion of a bottle or other container will tend 
to be colder than the bottom portion, and vice versa for 
a bottle formed in a press and blow process. 

40 [0021] Figure 12 illustrates a logic diagram for con- 
trolling the displacement with different cycles during the 
time when a parison is blown and cooled. Here the op- 
erator inputs the number "N" of cycles desired. The con- 
trol will Define Time Blow Head "Off" -Time Blow Head 

45 "On" 120, proceeds to Divide By "N" To Define Cycle 
Time 122 and then proceeds to Scale Blow Tube Dis- 
placement Profile For Cycle Time 124. 
[0022] While the blown parison/formed bottle is in the 
blow mold, external cooling will be effected by blowing 

50 cooling air through a series of circumferentially located 
cooling holes 19 (Figure 6) defined in the blow mold 
which are supplied by an air plenum 21 to which the 
mold bottom plate 11 is secured. 
[0023] A takeout mechanism is schematically illustrat- 
es ed in Figure 13. Three bottles 10 which were formed in 
blow molds at the blow station are shown standing on 
the bottom plate 11 of an associated pair of blow mold 
halves 12a, 12b shown in the open position. The illus- 
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trated machine is a triple gob machine and accordingly 
three bottles 10 were formed. Once the molds are 
opened, a takeout assembly 140 of a takeout mecha- 
nism grips the bottles. The takeout mechanism also in- 
cludes a three axis support 1 60 for the takeout assembly 
that is suspended from a beam 170 that traverses the 
machine, i.e., spans the 6,8,10,12,16, etc., individual 
sections of the machine. The three axis support, which 
includes an X axis drive 180, a Y axis drive 190 and Z 
axis drive 200, can take a great variety of forms including 
the form shown in U.S. Patent No. 4,892,183, which is 
incorporated by reference herein. 
[0024] The takeout assembly has, at each bottle lo- 
cation, a blow tube 34 (Figure 14). The blow tube sup- 
port and drive assembly is the same as for the blow head 
mechanism except that the drive members 92 end at the 
driven gear portion and the guide keys 132 extend 
downwardly from the top wall 1 33 of the gripper housing 
134 proximate the blow tube holes 135. 
[0025] The takeout assembly also has a manifold 
housing 141 including an overhead distribution manifold 
142 and three air distribution legs 143 which depend 
vertically from the overhead distribution manifold. Final 
blow (this includes air for final blow and/or internal cool- 
ing depending on how the parison is being formed) air 
F.B./144 is supplied to the distribution manifold via a se- 
lectively controlled valve 145. 

[0026] The base 164 of the manifold housing 141 is 
bolted onto the top wall 33 of the gripper housing 134 
with a number of screws 165 with the driven gear por- 
tions 96, the drive gear 106 and the idler 108 located in 
a chamber located between the base of the manifold 
housing and the top wall of the gripper housing. The 
manifold housing has a pair of guide tubes 1 66 extend- 
ing vertically upwardly from the top of the manifold hous- 
ing which receive vertical guide rods 168 which are part 
of the Z axis drive 200. 

[0027] As can be seen from Figure 14, the gripper 
housing may start as a solid block. A through slot 171 
having opposed horizontal keyways 172 is defined at 
each bottle location extending from the front of the grip- 
per housing to the rear thereof. These slots receive front 
and back gripper brackets 174 (Figure 15) each of which 
has integral vertical front 1 75 and horizontal bottom 1 76 
panels extending completely across the gripper housing 
and vertical transverse (front to back) panels 1 78 which 
include horizontal keys 179 which are received by the 
keyways 1 72. The vertical front panels 1 75 are open 1 77 
between the vertical transverse panels to allow easy 
flow of the air from the interior of the bottle to atmos- 
phere. Secured within each of a pair of through holes 
1 73 which extend through the gripper housing from the 
front to the back of the housing is a double acting cylin- 
der 181 including opposed piston and rod assemblies 
182. A pair of screws 183 connect each gripper bar to 
the piston rods 184 on the side of the gripper bar, and 
compression springs 186, located between the piston 
and the cylinder housing, will normally maintain the grip- 



per bars at the closed position. A locating plate 187 is 
secured to the front panel of the gripper bracket with a 
rod receiving hole 188 to locate the axis of the rod. Air 
under pressure is supplied via a valve 191 from a source 

5 of gripper air G.A./1 92 to the center of each cylinder to 
open the gripper bars. The gripper bars may have se- 
lectively sized semicircular inserts (not shown) so that 
the closed gripper bars will grip the formed bottles on 
the finish of the bottles. 

10 [0028] Figures 16-22 schematically illustrate how 
three bottles that have just been formed in the blow sta- 
tion of a triple gob I.S. machine standing ready for pick- 
up (with the blow mold halves withdrawn) are sequen- 
tially processed by a takeout assembly. The takeout as- 

15 sembly will remove bottles from the blow station and de- 
posit them on a conveyor 1 5 and the bottles will then be 
conveyed into a cooling tunnel 1 7 (the tunnel will isolate 
the hot air from an operator who may have to enter the 
space between the conveyors to service either the con- 

20 veyor or the machine). The takeout assembly 140 is 
shown in Figure 16 at the first deadplate position. Bottles 
1 0 (shown cross hatched) have been formed in the blow 
molds 1 2 at the blow station 1 1 . The molds 1 2 open and 
the takeout assembly moves longitudinally to the pickup 

25 location shown in Figure 17 where the formed bottles 
will be gripped. The gripped bottles will be removed from 
the pickup position and carried back to the first dead- 
plate position (Figure 18). In the event that the bottles 
are to be rejected, the gripper jaws can be opened at 

30 the first deadplate position to drop the rejected bottles 
into a cullet removal chute 13. The gripped bottles, re- 
moved from the blow station, if not rejected, are sup- 
ported next to open doorways or openings in associated 
enclosures comprising cooling chambers or canisters, 

35 termed cans 220, (this open condition being represent- 
ed automatically by open semicircles) which are sup- 
ported on a deadplate mechanism 240 which is at its 
park position in Figures 16-18. The deadplate mecha- 
nism now moves horizontally, transversely towards the 

40 gripped bottles to the first deadplate position (until the 
gripped bottles are supported centrally within their as- 
sociated cooling cans) and the doors of the cooling cans 
are then closed (represented schematically by each 
cooling can 220 being a closed circle in Figure 19). The 

45 takeout assembly 140 and the deadplate mechanism 
240 then conjointly horizontally transversely move to a 
conveyor location adjacent a first, right side conveyor 
15 (Figure 20), the cooling can doors open and the 
takeout assembly 140 then moves transversely away 

50 from the deadplate mechanism 240 (Figure 21 ) and then 
vertically downwardly from the up position to the down, 
deposit position (see also Figure 22) to place the 
gripped bottles on the conveyor whereupon they will be 
released. The takeout assembly is then returned to the 

55 up position and the deadplate mechanism and the 
takeout assembly will then be conjointly transversely 
displaced back to their initial positions shown in Figure 
16. Again the takeout assembly can be displaced with 
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sequential or simultaneous x and y movements. When 
molds are to be changed, the deadplate mechanism (or 
both deadplate mechanisms as discussed later with ref- 
erence to Figures 23-28) can be displaced to the con- 
veyor location to open up space for the operator. 
[0029] With the first batch of bottles (Bottles No. 1) 
removed from the blow station (Figure 18), an invert 
mechanism (not shown) will deliver formed parisons to 
the blow station and the blow molds will close. The pari- 
sons will be blown and cooled so as each to form bottles 
(Figure 19) and the molds will open so that the sequen- 
tially formed bottles (Bottles No. 2) can be removed (Fig- 
ure 20) by a second takeout assembly. This forming 
process will be repeated with the next formed bottles 
(Bottles No. 3) being removed by the first takeout as- 
sembly. The synchronous movements of the first 
takeout assembly and its associated deadplate mecha- 
nism and the second takeout assembly and its associ- 
ated deadplate mechanism are illustrated in Figures 
23-28. 

[0030] During the time when the first takeout assem- 
bly 140 is at the first deadplate position (Figure 23), is 
displaced to the pickup position (Figure 24) to grip the 
bottles, returns with the gripped bottles to the first dead- 
plate position (Figure 25), and waits for the first dead- 
plate mechanism 240 to move to the first deadplate po- 
sition to capture the bottles and close the cooling can 
doors (Figure 26), the second takeout assembly 140' 
and second deadplate mechanism 240' are located at 
the conveyor location adjacent a second, left side con- 
veyor 1 5' with bottles formed in the previous cycle locat- 
ed within the cans with the can doors closed. Before the 
first takeout assembly and first deadplate mechanism 
are displaced conjointly to the conveyor location adja- 
cent the first conveyor 15 (Figure 27), the doors to the 
cans of the second deadplate mechanism 240' open and 
the second takeout assembly 140' is transversely dis- 
placed to displace the gripped bottles to a deposit loca- 
tion over the second conveyor 15' whereupon the sec- 
ond takeout assembly is lowered from the up deposit 
location to a down deposit location to locate the gripped 
bottles proximate the second conveyor. The gripped 
bottles are released and the second takeout assembly 
is raised to the up deposit location. As the first takeout 
assembly and first deadplate mechanism are displaced 
from the first deadplate position to the conveyor position 
proximate the first conveyor 15, the second takeout as- 
sembly and second deadplate mechanism are conjoint- 
ly displaced to their start locations (Figure 28) to start 
their cycle again removing the next bottles (Bottles No. 
2) formed in the blow station. 

[0031] The basic cycle now repeats with the roles re- 
versed for the first takeout assembly/deadplate mecha- 
nism and the second takeout assembly/deadplate 
mechanism with the first takeout assembly/deadplate 
mechanism returning to their start locations to receive 
the next formed bottles (Bottles No. 3). While the dis- 
placement of the takeout arm from the conveyor location 



to the pick up location is shown with sequential X and Y 
movements it should be understood that such move- 
ments could occur simultaneously. 
[0032] Figures 29 and 30 illustrate a deadplate mech- 

5 anism which has a plenum chamber 194 which is sup- 
plied cooling air C.A./1 95 controlled by a selectively ac- 
tuated valve V/196. Cooling air is available throughout 
the entire period during which a bottle is located within 
a can 220, and for longer periods to cool the can either 

10 before or after a bottle is located within the can. Cooling 
air enters each can 220 through holes 198 in the top 
surface 1 99 of the plenum chamber, blowing up against 
the bottom of a bottle supported above the top surface 
by a takeout assembly and up the space between the 

15 suspended bottle and the inside wall 101 of the can, 
leaving the can through the can opening 103 at the top 
of the can. The plenum chamber is supported for Y axis 
displacement by suitable rods 105 and is displaced by 
a Y axis drive 107. Figure 30 schematically illustrates 

20 the door displacement mechanism for the deadplate 
mechanism cans. The doors 1 09 are coaxially mounted 
on a gear (a worm gear for example) 206 which is sup- 
ported for rotation about its axis. Operatively connected 
with each gear is a further gear (worm for example) 208 

25 which is displaced by a drive 209 having a motor 210 
connected to the worm via a rotary to linear converter 
212 (alternatives such as rack and pinions may be 
used). 

[0033] The interior surface of a can is configured so 

30 that cooling air admitted into the can through the bottom 
inlet holes 1 98 in the top surface of the plenum chamber 
will follow the surface of the bottle during its passage to 
the exit opening 1 03. Air flow to a can will occur as de- 
sired to achieve the cooling of the bottle, but in the pre- 

35 ferred embodiment air flow is continuous from the time 
a bottle enters a can to the time a bottle leaves the can. 
[0034] A temperature sensor 125 secured to one or 
more of the cans provides temperature data which 
should be stable over time (data would be compared at 

40 the same point in the cycle). With reference to Figure 
31 , the control C/26 which receives this data determines 
whether "Sensed Temperature At Can T° +/- X°" 126 (T 
and X can be manually or automatically inputted) and 
where the answer is answered in the negative, the con- 

45 trol will "Reject The Bottles" 1 27. Where the cullet chute 
is located in the center, the deadplate mechanism can 
be displaced back to its ready position, the doors of the 
can can be opened, the takeout assembly can be dis- 
placed to a position over the cullet chute and the bottles 

50 can be released. 

[0035] The blow tube will be oscillated between the 
up and down positions with a displacement profile 
matched to the cooling requirements of the bottle from 
the moment the takeout assembly is lowered to its bottle 

55 gripping position until the gripped bottle is deposited on- 
to the conveyor. As with the blowhead a convenient al- 
gorithm for defining this oscillation is shown in Figure 1 2 
and numerous cycles will occur while the bottle is 
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gripped by a takeout assembly. 
[0036] Referring to Figure 32, which tracks the ther- 
mal energy of the object along the glass forming proc- 
ess, it can be seen that the thermal energy continuously 
decreases from the time the parison is blown in the blow 
mold to the time the bottle is discharged from the cooling 
tunnel. Thermal energy is first removed by the internal 
cooling of the blown parison within the blow mold and 
the conjoint cooling of the blown parison by the blow 
mold. Cooling then continues from the time a bottle is 
gripped by a takeout assembly to the time it is deposited 
on a conveyor and then cooling occurs as the bottle pro- 
ceeds along the conveyor. 

[0037] As can be seen from Figure 32, the thermal en- 
ergy of the bottle has been reduced to the point where 
the bottle is fully tempered before it is deposited on the 
conveyor, and accordingly further cooling can take place 
at a rapid rate without causing defects in the bottle. Re- 
ferring to Figure 16, conveyor cooling may be provided 
within a tunnel or not. Cooling would continue for a dis- 
tance that would be much shorter than the length of a 
conventional Lehr, perhaps as short as about 25 feet 
(7.62 metres). If it is within a tunnel, the tunnel may be 
divided up into a number of cooling zones each of which 
has a fan F/300 which supplies shop air to an inlet 302 
within the tunnel directing the air upstream. Upstream 
of the inlet is an exhaust 304 which discharges the cool- 
ing air from the tunnel. If there is no tunnel the fans will 
simply blow cooling air at the bottles. When the bottles 
are sufficiently cooled they will be discharged from the 
conveyor for further processing which could include in- 
spection and packing or filling. 

Claims 

1. A takeout mechanism for gripping a container 
formed at the blow station of an I.S. machine and 
removing it from the blow station and depositing the 
gripped container at a deposit position, wherein the 
container has an upper neck portion and a lower 
body portion comprising 

a takeout head assembly including gripper 
means for gripping a container, 

a takeout arm for supporting said takeout 
head assembly, 

support means for supporting said takeout 
arm for displacement between a pick-up position 
and the deposit position, 

first displacement means for displacing said 
takeout arm between said pick-up and deposit po- 
sitions, 

said takeout head assembly further compris- 
ing a cooling tube selectively displaceable between 
an up position and a down position, and 

second displacement means for displacing 
said cooling tube from the up position down to the 
down position and then back up to the up position, 



an air deflector having an annular, concave 
surface for deflecting air flowing down the cooling 
tube uniformly radially outwardly, and 

a supporting frame for supporting said air de- 
5 flector proximate the bottom of said cooling tube. 

2. A takeout mechanism according to claim 1 , wherein 
the annular, concave surface of said deflector ter- 
minates at the top with a vertically extending post, 
10 the bottom of said cooling tube has an annular re- 
cess, and said supporting frame includes an annu- 
lar flange to be press fit into the annular recess and 
a plurality of struts connecting the top of the verti- 
cally extending post to said annular flange. 
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FIG. 4 
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FIG. 14 
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